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SUMMARY 
The competitive adsorption of zinc and nickel ions from aqueous systems by maize cobs 
was investigated.  
The maize cobs was washed with de-ionized water, cut in the small pieces, air-dried and 
powered in a grinder. The meal was sieved through a 500 µm mesh and then through 400 µm. 
The meal retained on the 400 µm was soaked in dilute nitric acid solution (2% v/v) 
overnight, rinsed with de-ionized water and air-dried. The metal ions concentrations was 
determined using spectrophotometer HACH DR/2010 (was used the Standard Methods for the 
Examination of Water and Wastewater). All experiments were duplicated and showed 
differences of less than 5.0%. 
Adsorptions of zinc and nickel on maize cobs were shown to depend on the pH, sorbent 
dosage, contact time and initial metal ion concentration. 
The sorption rate was 66% for Ni(II), after 90 minutes, and 62% for Zn(II), after 50 
minutes. The results showed that maximum adsorption occurred at 33 mg/g, for nickel, and at 
31 mg/g, for zinc. In previous work, when I investigated the removal of zinc and nickel ions 
from separately aqueous solution, the sorption rates were 72% for Zn(II), and 82%, for Ni(II). 
The adsorption is particle diffusion controlled (Abia and Igwe, 2005, Banu, 2006). In 
the presence of a mixture of the metal ions, the metal ions jostle for the adsorption sites on the 
adsorbent. This competition affects the diffusion properties of the metal ions, hence decreases 
the adsorption capacity of the metal ions. In these conditions the metal ion that successfully 
reaches the adsorption site faster depends on the above factors and also on the ionic radii of 
the metal ions.  
When the initial ions metal concentration was increase from 10 to 100 mg/l the loading 
capacity increased from 4 to 30.5 mg/g, for Zn(II), and from 4.45 to 33 mg/g, for Ni(II).  
It is a finding that after sixty minutes the sorption rates at lower pH was 7% while at pH 
8 sorption rate was 62%, for zinc, and after one hundred minutes the sorption rates at lower 
pH was 13% and at pH 10 sorption rate was 67%, for nickel. 
The adsorption increased with increasing cobs dosage up to a certain value and then 
there was no further increase in adsorption. 
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